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TASK 2 DRAFT REPORT
ADDITIONAL DATA ACQUISITION AND INTERPRETATION
DEL AMO HAZARDOUS WASTE SITE
LOS ANGELES, CALIFORNIA

EXECUTIVE SUMMARY

The Del Amo Hazardous Waste site, which is the subject of
this investigation, is a fenced-in, 200 feet wide by 600
feet long parcel in Los Angeles, California. It is located
between Vermont amnmd Normandie Avenues and south of Del Amo
Boulevard. This ‘report provides the deliverables under Task
2 of the feasibility study for the site. The investigations
undertaken and reported herein were described in a Sampling
Work Plan dated 29 August 1985, and subsequently modified as
the implementation progressed. Major revisions were the
inclusion of soil gas investigation and revisions to the
deep (Gage) aquifer well installation program.

The site 1is part of a former chemical manufacturing
facility. Plants at the site manufactured styrene, co-
polymer, and butadiene among other compounds. Wastes from
these manufacturing operations were disposed. in two "bogs"
. at the site from about 1942 through 1969. The western part
_of one pit from Bog #1 (Pit 1C) and the six pits of Bog #2
- (Pits 2A through 2F) are within the site boundaries
investigated. A previous investigation by Dames and Moore
(1984) characterized the wastes and soils underlying these

" pits. They were identified to contain high concentrations.

of volatile aromatic compounds (benzene, = ethylbenzene,

. toluene and xylene) and variable concentrations of

‘polynuclear aromatics (phenanthrene, naphthalene,
anthracene, fluoranthene, pyrene and styrene). Heavy metals
were not found in concentrations considered toxic.

This " investigation included the sampling and laboratory
analyses from 13 on-site locations to evaluate the lateral
.. extent of contaminant migration from the pits. Sampling
locations were along seven north-south traverses and
samples were generally collected at about 8 foot intervals
to a depth of 57-1/2 feet. Samples were analyzed for
polynuclear aromatics and volatile aromatics. Also, a soil
gas survey was undertaken at 23 locations along 4
traverses. Gas samples were collected at depths of 4, 8, 12
and, in some cases, 16 foot depths and analyzed in the field
using a gas chromatograph.
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TABLE 4

LOCATION OF SAMPLES ANALYZED FOR BACKGROUND

Depth Below Ground OVA Reading
Sample Location Surface, ft ppm
Well Pl 6 0
Well Pl 25 0
well P3 9 \ o
Well P3 45 \ 1
Well Gl 10 0
Well G1 20.5 o
Well G2 49 0
Well G2 65 0

Notes:
~ 1. All background samples were analyzed in the laboratory for
polynuclear aromatic hydrocarbons in accordance with EPA
- Hethod 8310. None were detected.
O .

‘sampling locations are presented in Figure 6.

BOE-C6-0177823



TABLE 9

DETAILS OF WELL CONSTRUCTION

Elevation Depth to Length of Slot Length Depth to Type of
Construction ot Tap of Bottom of Screen Slze of Solid Top of Fliter Thicknes i3,
Well Mo, Date Casing (MSL) Screen (Feet) (faet) {inch) Casing Filter Pack Pack of Sea:
Pi 10-20-86 32.83 80 - 20 0.01 60 55 20 5
. Sand
P2 10-09-86 35.12 15=-1/2 20 0.02 55-1/2 3 3 5
Lonstar
; Send
: P35 11-14-86 29.33 95 10 0.01 85 80 30 12
Sang
] 02-18-86 ' 26,75 90 0 0.0 80 75 20 . 5
Sang

34,33 92 10 0,01 82 74-1/2 220 2

. 02-26~87.. .
. . Sang
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(Sampling Date) Factor

TABLE 15

SUMMARY OF VOLATILE ORGANICS
ANALYSES ON WATER SAMPLES
(EPA METHOD 624)

Compounds Detected
(concentration in ug/l1)

Well No. Dilution

Pl

P2
P4

P3

Gl
G3

DM5

(11/4/86) 100 See Note 1. Benzene (700,000);
Chlorobenzene (300,000); Ethyl-
benzene (300,000); Total Xylenes

(140,000)
(3/2/87) 1000 Benzene (150,000)
(3/2/87) 1000 Benzene (160,000)
(3/5/87) 1 Acetone (23); Benzene (3); Ethyl-
- benzene (1)
(3/2/87) 1 Chloroform (1)
(3/2/87) 1 Chloroform (1):; Benzene (1); MIBK

(TR); Toluene (2); Ethylbenzene
(1); Total Xylenes (1)

(3/3/787) 1 None Detected A
bt i
(3/6/87) 5000 Benzene (1,600,000) (152,500 to ot
_ 750,000] v : _'?
' Cirla
(3/6/87) 1000 Benzene (380,000) ‘
(3/9/87) 5000  Benzene (240,000) (350]
{3/9/87) 100 Benzene (5,200) (2600 to 9600];
T Toluene (300) (7]
PS5 - (3/2/87) 1 Methylene Chloride (42); Benzene
SRl : (2)
 (3/5/87) 1 Chloroform (4); Benzene (2);

Ethylbenzene (1)

(3/9/87) 100 None Detected. See Note 5.

Notes:

1. sample of floating product from Well Pl was analyzed. An EPA
Method 418.1 analysis indicator sample contained 78.9 percernt
petroleum hydrocarbons.

2. TR-Trace.

3. MIBK-4-Methyl-2-Pentanone.

4. Where appropriate average or the range of results from 1984 sa=es
and Moore analyses are indicated in square brackets.

5. Initially, ATI reported the presence of Trans-1-2, Dichloruether.,

Trichloroethene, and benzene for this sample in their report
70306403, see Appendix B, Upon further investigation, a rev:se:
report was submitted on 16 April 1987.
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TABLE 16

SUMMARY CF SEMI-VOLATILE ORGANICS
ANALYSES ON WATER SAMPLES
(EPA METHOD 625)

(Sampling Date) Factor (concentration in ug/1l)

Pl (11/4/86) -—— See Note 1

P2 (3/2/87) 2 Butylbenzylphthalate (TR))\

m Well No. Dilution Compounds Detected

P4 (3/2/87) 2 Butylbenzylphthalate (TR);\Bis
(2-Ethylhexyl); Phthalate (TR)
: P3 (3/6/87) 2 None Detected
. : Gl (3/2/87) 2 Bis (2-Ethylhexyl)§;Phthalate (8)
i _ B
% G3 (3/2/87) 2 Bis (2-Ethylhexyl); Phthalate \r
{25)
G2 (3/3/87) 2 Bis (2-Ethylhexyl); Phthalate Y
: . ' (TR) &
o
(3/6/87) 2 Phenol (86) [865); Benzyl Alcohol Qs

(27); 2-Nitrophenol (17) [(26]:
Napthalene (TR) [24]; 4-
Nitrophenol (TR}

M4 (3/6/87) 2 Phenol (88); Benzyl Alcohol (26);
R : 2-Nitrophenol (18); Napthalene
(TR)
' (3/9/87) - 1 See Note 2. Napthalene (66)
(3/9/87) 1 See Note 2. Napthalene (6.8)

[4); Acenapthene {7.3); Benzo (K)
Fluoranthene (1.13)

B

(3/2/87) 2 None Detected .
VPS (3/5/87) _ 2 None Detectad
DMS (3/9/87) 1 See Note 2. None Detected
Notes:

Sample of fluid taken from Well Pl was of the floating
product and it was not analyzed for semi-volatile
organics.

These analyses were conducted using high performance
liquid chromatography in accordance with EPA Method ¢10.
Where appropriate average or the range of results fronm
1984 Dames and Moore analyses are indicated 1in sjuare
brackets.

BOE-C6-0177826



TABLE 17

SUMMARY OF LABORATORY ANALYSES ON SAMPLES OF DRILLING FLUID

Description of Compounds

Sample (Concentration in mg/kg)
Well PlA Chloroform (5,U); Bromodichloromethane (10,5);

Dibromochloromethane (15, 10).

i
n
f
i
fi

Well G2A Trace concentrations of Methylene Chloride,
Acetone, Toluene, Ethylbenzene and Total Xylenes;
di-n-octyl phthalate (0.88).

Notes:

1. All compounds detected are identified.

At Well PlA two samples were analyzed.

For one sample at Well PlA, methylene chloride was also
detected at 30 mg/kg and it was also found in trace
concentrations in the reagent blank,

Miscellaneous unknown phthalate esters were also identified
~ in the reagent blank for the Well G2A analysis.,

. U = Undetected.

BOE-C6-0177827



TRANSECT 4
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Elevation of Top of Casing
“ 32.83 feet above MSL
. Tratfic Rated Chri'nv Box
. Ground Sudlﬂ\ Mounted Flush With Surfece
ﬂ i c Below Ground Well Protector with Lock
. Cap
l Di ter and Type of Casing =
h 4-inch Schedule 40. Threadsd PVC
B L1 !
; i
'I;’ Typa of Beckfill around Casing = it
' Cemant/Bentonite Grout
’4 —___midm and Type of Seal = 6 feet,
L3 /) %-inch Volcisy Tablet
4 K Depth to Top of Filter Pack = 55 feet
Y
)
___Type of Filter Pack = #20 Sand
- Screen/Slot Size = 0.01 inch
- L2
Diameter, Type, and Length of Screen =
4-inch, Steinless Steel, Johnson screen, 20 feet
'__5 Depth to Bottorn of Screen = 80 feet
Piug_/
Depth to Bottom of Boring = 82 feet
Lt = 60 feet —_——
L2 = 20 feet : k_.|—-— Dismeter of Boring = Approximately 10-inch | ’ ‘__
L3 = 82 feet
P ————
bt DEL AMO WELL CONSTRUCTION DETAILS Fy.
oect No. 41962A WELL NO. P1 7

WOOOWARD—CLYDE CONBULTANTS
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e

Elevation of Top of Casing
35.12 feet above MSL

\ )
[ 4 Below Ground Well Protector with Lock

cm'___/ 3

Tratfic Rated Christy Box

Ground Surface Mounted Flush With Surfoce

Diameter and Typa of Cesing =
4-inch Schedule 40. Threaded PVC

; Type of Backfill around Casing =
: Cement/Bentonite Grout

1R ] e i
q 'I
L3
% Thickness end Type of Sesl =
§ feet. Yinch Volclay Teblet 4
4 Depth to Top of Filter Pack = 51 feet
: 1
| | |
4 7] nd |
{4 Type of Filter Pack = #3 Lonester Sand
L2 _-:— Screen/Slot Size = 0.02 inch -

i e Dismeter, Type, and Length of Screen = : {
RS Gl 4-inch Stainless Stesl, Johnson, 20 feet

Depth to Bottomn of Screen = 75.5 feet

* Jge———

- Depth to Bottom of Boring = 79 feet

L1 = 55.5 feet P-.*—-—-Dllmﬂtr of Boring = Approximately 10-inch

L2 = 20 feet
L3 = 80 feet’
Project: DEL AMO WELL CONSTRUCTION DETAILS Fig.
| Project No. 41962A WELL NO. P2 8

WOOOWARD—-CLYOE COMBULTANTS
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Elevation of Top of Cesing
29.33 feet above MSL

Ground Surface :
\ /

A — Below Ground. Well P@mw with Lock

cw—"]

]

o

Tretfic Rated Christy Box )
Mounted Flush With Surfsce

~J

y o
n

Diameter snd Type of Cating =
4.inch, Schedule 40. Thresded PVC -
(0°'—55’) 4-inch Stainless Stee! (65°—85°) LA

NN —R ¥~

e
N

L1 Type of Beckfill sround Casing =
Ceamaent/Bentonite Grout

e

L3

l@e—————— Thickness and Type of Seal = 1
v 10 feet. % - inch Voiclay Tsblet .

Depth 1o Top of Filter Pack = 80 feet

NN

 tfp———— Type of Filter Pack = #20 Sand

Screen/Siot Size = 0.01 inch

M T T 0,0, 1,1
HHHHHHHHH]

L2

T
!

Diameter, Type and Length of Screen = k 4
4 inch, Stainless Steel, Johnton Screen, 10 feet 4

Depth to Bottom of Screen = 95 feet ‘

Plug—"]

Depth to Bottom of Boring = 96 feet

L1 = 85 feet k__.l——— Dismeter of Boring = Approximately 10-inch ]

L2 = 10 fost

L3 = 85 fest

Project; DEL AMQ WELL CONSTRUCTION DETAILS Fn.
Project No, 41962A WELL NO. P3 9

WOOOWARD-CLYDE COMBULTANTS
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Elevation of Top of Casing
34.33 feet sbovs MSL

Treffic Rated Christy Box
Mounted Flush With Surface

Ground Sur"m\

[ [

L1

4

b Below Ground Well Protector with Lock

Dismeter and Type of Csting =
4-inch, Schedule 40, Thresded PVC

Type of Backfill sround Casing =
Cemant, Bentonite Grout

% ‘E__Thidmms and Type of Seal = 4 feet,

%-inch Volclsy Tablet

Depth to Top of Filter Pack = 77.5 Feet

Type of Filter Pack = #20 Sand

Screen/Slot Size = 0.01 inch

Diameter, Type, and Length of Screen =

4-inch Staintess Steel, Johnson, 10 feet

‘Lg————Depth t0 Bottom of Screen = 92 fest

Depth to Bottom of Boring = 203 feet

L2 = 10 fost

L3 = 100 feet NOTE:

L1 = 82 feet I‘———bl»—— Diameter of Boring = Approximately 10-inch

Boring was backfilled with cement, bentonite
grout from 203 feet to 92 feet.

DEL AMO
41962A

WELL CONSTRUCTION DETAILS Fr.
WELL NO. G2 10

WOOOWARD—CLYDE COMBULTANTYE
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Rt Ty T T, T T

WL

Elevation of Top of Casing
20.75 feet shove MSL

Traffic Reted Christy Box
Ground Surfm\ /

L3

‘ T | #——— Below Ground well
f:-,-;« Hq Protector with Lock

Cep

Dismeter and Type of Casing =
4-inch Schedule 40 Threeded PVC

Type ot Backfill around Casing ~
Cement, Bentonite Grout

L

% inch Volclay Tebiets

w2 Screen/Siot Size = 0.01 inch

4 Je—Depth to Bottom of Screen = 90 feet
".:: o

\ . N, Depth to Bottom of Boring = 100 feet

lq—.-*——Dumuer of Boring = Approximately 10-inch

L1 =80 feet
L2 = 90 feet
L3 = 100 feet

/ I Thickness and Type of Seel = 5 feet,
n

4oy Depth to Top of Filter Pack = 75 feet

- ,..’___Tvpe of Filter Pack = #20 Sand

Diameter, Type, and Length of Screen =
4-inch, stainless steel, Johnson, 10 feet

No.

DEL AMO WELL CONSTRUCTION DETAILS
41962A WELL NO. G1

Fig.
11

YWOODWARD-CLYDE CONSULTANTS

BOE-C6-0177834




Ve

HYDROGEOLOGICAL ASSESSMENT

DEL AMO SITE
TORRANCE, CA

TDD # R9-8310-03

November 11, 1983

Submitted to: Robert M, Mandel
U.S. Environnental Protection Agency
Toxics and Waste Management Division
San Francisco, CA

ecology and environment, inc.

120 HOWARD STREET. SUITE #5630, SAN FRANCISCO, CALIFORNIA 34105 TEL 415777-281%
intemational Speciaints :n the Environmaental Sciencos

reCYCind paper
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6.0 CONCLUSIONS/RECOMMENDATIONS

Based on available information, it does not seem likely that contami-
nation from the site will affect the water quality of deeper potable water
bearing zones, It is assumed that contaminants percolating thrcugh the
unsaturated zone below the site will move slowly and eventually mix with
water perched above the Belliflower aquiclude. Due to the confining pro-
perties of this aquiclude, it is unlikely that contaminants will migrate
vertically beyond this zone, towever, this conclusion can only be based on
generalized hydrogeolic data discussed in this report. Contaminant movement
in the perched aquifer will be speculative until a more site-specific sub-
surface investigation is conducted.

Further work should address the vertical extent of soil contamination
and the vertical and areal extent of groundwater contamination within the

perched aquifer overlying the Bellflower aquiclude and the Gage aquifer,

Installation of monitoring wells and collection of borehole-soil samples for
qualitative analyses will be necessary to identify the extent of contami-
nation. Drilling of boreholes and wells will also aid in characterizing the
percolative and permeable properties of soils controlling vertical contami-
nant movement through the unsaturated zone. Furthermore, the groundwater
flow direction and dynamic parameters of the saturated perched zone should
be determined with these newly constructed wells, This information will
allow a determination of expected trends of contaminant movement.

- In addition to monitoring wells, it is recommended that one well be
drilled through the Bellflower aquiclude to the Gage to determine the act-ual
nature and, thickness and permeability of the sadiments that .inhibit deep
migration of contaminants. This well shzuld te constructed to insure that
the perforated screen within the Gage formition is isolated from the upper
deposits of the perched aquifer. If on-site work indicates subsurface
lateral movement of contaminated groundwater, further characterization of
the perched and Gage aquifers will be neces<ary (i.e,, campling of existing
wells, additional ronitcring weil installatins),

-13-
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Purpose: CERCLA Expanded Site Inspection

Site: Del Amo
Del Amo Blvd/Torrance Blvd
Torrance, California
Los Angeles County

Site EPA ID Number: CAD029544731
TDD Number: F9-8709-024
Program Account Number: FCAO121XAA
FIT Investigators: Timothy L. Eckard
Dan Millison i 1
Jeff Muller
Eric Vander Velde
Date of Inspection: Sept. thru Dec., 1988
Report Prepared By: Kelly Hranac .
Eric Vander Velde
Karen Ladd
Report Date: June 30, 1989

FIT Reviev/Concurrence:

Submitted To: Paul La Courreye ! !
Site Screening Coordinater !
EPA, Region IX i !

ecology and environment, inc.
63 SPEAR STREE™ SaN #RANCISCO CALFORNIA %105 TEL 415 777 23

~lerdlara SDecd 33 £ ~e £, e Tet

recycled paper -
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Pu2F PH2E Pn20D Pu2C P20 Pk 2A

{

[ —— gy

Lot J8

- o — . - ———

Pt I C

Puld

Former Pond 1A

Lot 37

Reilroed Tracks

—— B B

DEL AMO BOULEVARD

0 100 200
[ | ——— |
SCALE, fest

scology and snvikonment, inc.

Figure 2-2 DEL AMO WASTE DISPOSAL AREAS

PUP . e m -




- Table 2-3
i-' Summary of Analytical Results for Pond 1A
" Compound Range (ppm)
Naphthalene 0-16,000
Phenanthrene 0-13,000
" Fluorene ) 0-2,290
Pyrene 0-2,350
) Acenapthylene 0-2,940
1-Ethyl-2-methylbenzene 0-130
‘-I 1,1’-Biphenyl 0-250
Fluoranthene 0-966
Acenaphthene 0-1,520
l-l 2-methylnapthalene 0-590
l-methylnapthalene 0-350
Styrene : 0-540
q'l Polystrene 0-500
Anthracene 0-628
1,2-Benzanthracene 0-402
Chrysene 0-352
n Indene : 0-220
i Methlindenes , . 0-810 :
o 7 Dimethylnaphthalene 0-250 - L
v ﬂ - 2,3-Dihydroindene : 0-110 L
i E Ethylbenezene . 0-140 !
T 1,4-Diethylbenzene ) 0-93 ! - r
; Polymethylstyrene 0-97 i :
o ﬂ Benzo(a)Anthracene 0-51 :
A Triethylbenzene 0-66 - i
: Chromium : 0-18 {
a Copper ~ - .0-25 b .
v Cadmium - less than 1 .
: _ - " Nickel 0-17 L
i i R . Lead -7 K ; 0-17
SO - RO 4 | T T 0-106
Arsenic 0-18
Barium - - ) ‘ 0-124
Cobalt - - - o 0-18
Selenium 0-17
1,3-Diethylbenzene M
Dihydroacenapthene |
Phenalene |

H = major component, but not quantified during laboratory analyses.

Note: Pond 1A has been excavated by Vestern Vaste Industries and does
not currently contain these compounds. These compounds are listed
to give an indication of the types of compounds that may exist in ;
Ponds 1B and 1C.

Source: Reviev of DOHS files, based upon past sampling programs undertaken
by Western Vaste Industries (Voodward-Clyde Consultants 1985).
2-14
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Table 2-4

Summat& of Analytical Results for Pond 1B

Pond 1B Vaste Pond 1B Soil
(7.5 foot depth) (45 foot depth)
Species Detected Concentration (ug/g) Concentration (ug/l)
Xylene ‘ 520 500
Benzene ) 153 670
C, substituted benzene 88
la-indene 740 900
1-Methyl naphthalene 570 310
2-Methyl naphthalene 590 260
Biphenyl 310
Acenaphthene . 160 50
‘Phenanthrene-4-methyl 79 36
Phenyl naphthalene 38
Styreng 1400 660
Xylene 170
Ethylbenzene 1200 2100
Toluene 360 320
Naphthalene 890 950
Phenanthrene 340. 230
Pyrene 150 95
Acenaphthene 81 50
Fluoranthene 36 30
Benzo(a)anthracene 6
Chrysene 26
Acenaphthylene 250 170
1-Hethyl indene . 140
9H-fluorene-1-methyl 15
~ Bexanedioic acid dioctyl ester 65
* Fluorene 69

1,;' *Identity in Dames & Moore/Radian (1984) likely to be in error, probably
... 1-methyl indene.

- SOURCE: Data from Dames & Moore/Radian 1984, reported by Voodvard-Clyde
_ Consultants 1985. *

2-15
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Table 2-5

Summary of Analytical Results for Pond 1C

Compound

Naphthalene
Ethylbenzene
Benzene .

Styrene
Polystyrene
Polymethylstyrene
Chromium

Copper

Cadmiunm

Nickel

Lead

Zinc
1,4-Diethylbenzene
1,3-Diethylbenzene

Cyclohexylbenzene

Components of Pond 1C

R_axgge ! EEII\!

0-6,030
0-78
0-68
0-230
0-2,120

0-590
0-75
0-1
0-63
0-31
0-30

# = major component, not quantified by laboratory analyses.

detce: Reviev of DOHS files, based upon past sampling by

d/kh/delamo/si

Cadillac-Fairviev (Voodvard-Clyde Consultants 1985).
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Table 2-6
Summary of Analytical Results for Sump 2E
Sump 2E Vaste Sump 2E Soil
(15 foot depth) (35 foot depth)
Species Detected Concentration (ug/g) Concentration (ug/l)
. Xylene * 430 8500
[ C, substituted benzene 480 3200
\ ‘ C, substituted benzene. 180 5600
C, substituted benzene 70 950
Cyclohexylbenzene « 230 4100
",g 1,1-Ethylidene-bis-benzene 82 2000, 900
i Biphenyl 41
Naphthalene-1-phenyl 70
;—E Diphenylthiophene 41 . !
Benzene 66,000 24,000 . |
’ Ethylbenzene 50,000 18,000 :
Toluene 940 460
) [% Fluoranthene : 68 16
i Naphthalene . 250 63
, Phenanthrene 1000 260 i
Fluorene - 79 34 : {
Benzene-1,1-(methyl-1,2- . P
ethanediyl)bis 670 ! ‘
Phenyl naphthalene 460 ’
Hexanedioic acid dioctyl ester 290

JEFCRY

* Tvo values for these compounds vere reported.

SOURCE: Data reported in Dames & Moore/Radian 1984. {

2-17
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Table 2-7

Summary of Components Found in Bog #2

Compound ' Range (ppm)

Benzene

Methylcyclohexane
Tetrahydrothiophene
(1-HMethylethyl)benzene
(1-Methylpropyl)benzene
1,4-Diethylbenzene
1,3-Diethylbenzene
1,3,5-Triethylbenzene
Cyclohexylbenzene
1,1’-Biphenyl
trans-1,3-Dimethylcyclopentane
cis-1,3-Dimethylcyclopentane
Ethenylbenzene
1,2,4-Trinethylbenzene
(1,1-Dimethylethyl)benzene

s
:3:::::::3:::38

f fm mm osm o em ome mm oam mm

M = Major component, but not quantified during laboratory analyses.

Source: Reviev of DOHS files, based upon past sampling for
Cadillac-Fairviev (Voodvard-Clyde Consultants 1985).
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Table 4-1

WATER LEVLLS OF CLUSTER DA-1 AND DA-2 WELLS

Monitor , Date Depth of Measurement Depth to Groundwater Agquater

Well Measured (feet bgs/elevation®! ifeet bgs/elevataion®)

DA-1 10-12-82 $6.0/-31.0+ 46.49 (-21.49) Bellflower

(BAT Probe) 10-13-00 72.0/-47.0 45.7% (=20.79) Bellflower

i 10-17-88 82.0/-51.0 46.4) 1=21.4)) Bellflower .

\ 09~09-88 101.2%/-76.2% €9.7% (-23.7%) Bellflower/Gage v
09-26-80 . 18.0/-293.0 56.18 (-31.186) Lynwoed b

!

DA-18 10-12-08 218.0 |-190.0)° 48, (-2).) Gage ?

{Monitor Well) 10-13-88 215.0 (-190.0 40.50 (=23.30) Gage i”
10-17-88 215.0 (-190.0) 40.%0 (-23.50) Gage )

DA=1A 10-12-39 295.0 (-270.0) $6.2% (-31.29%) Lynwood

{Monitor Well) 10-13-02 29%.0 (-270.0) $3.50 (-30.%0) Lynwoad ;
10-17-08 29%.0 (~270.0) $5.88 (-30.88) Lynvoad

DA-28 11-09-88 199.0 (~124.0) 100.27 ¢-7%.27) Merged

{BAT Monitor SurfacesGage

point) ) ' : Lynvood-Silverado

BA=2A 11-30-88 272.0 (-197.0) 101.8 1-76.0) Merged Surface/

_ (Monitor Well) Gage/Lynwood-S1lverado

fecl below ground surface/spproximate elevation above mean sea level

R un;of levels were measured at these depths wath BAT probe during drillang at DA-1 cluster:
‘wxcept 10-17-88 msasurement, vhich is from the permanent BAT sonitoring point.

all depth of

agasurements for monitor wells are from mid-point of well screen

as/kh/delamo-tor/rp tbi-1
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J. VATER QUALITY OF DEL AMO VICINITY

A total of eight monitor wells have been installed by previous
investigators on the Del Amo site, all of vhich are screened in the
unconfined aquifer. The wells are screened across either the Bellflover
silt or the Bellflower’/Gage sand beneath the silt. Vell locations are
shovn on Plate 1 and vell construction details for these monitor wvells,
as well as the tvo production vells sampled, are given in Table 5-1.

The first monitor vells on the site, DM-1, DM-2, DH-3, vere installed by
Dames & Moore/Radian Corporation and sampled in February 1984. Vells
DM-1 and DM-2 vere installed ‘to the north of the vaste disposal areas and
DM-3 (see Plate 1). The groundvater gradient vas determined by Dames &
Moore to be 0.0015 foot/foot to the south-southeast. The analytical
results .of the Dames & Moore sampling shoved that upgradient well DM-1

_ had very high concentrations of benzene (750,000 ppdb), toluene (2600

- ppb), and ethylbenzene (4000 ppb), vhile downgradient vell DM-3 had only
9600 ppb of benzene, 52 ppb of ethylbenzene, and 7 ppb of toluene. Vell
DM-2, which VCC also shoved to be upgradient, contained the smallest
amounts of these chemicals.

Additional wells, P1, P2, P3, Gl, and G2, vere installed and sampled by
Voodvard-Clyde Consultants (WCC) for the California Department of Health
Services. WCC also found the groundvater gradient to be 0.0016 to 0.0018
foot/foot to the southeast. Based on the gradient determinations, vells
DM-1, DM-2, and P2 are upgradient vells of the waste disposal area and
vells DM-3, P1, P3, Gl and G2 are downgradient. The results of the VCC
sampling vere somevhat different from those of Dames & Moore, in that
they found both DM-1 and DHM-2 to contain higher concentrations of benzene
(380,000 ppb and 240,000 ppb respectively) than DM-3 (5,200 ppb benzene).
The sample from vell Pl vas of floating product in the vell. It
contained very high concentrations of benzene (700,000 ppb),
chlorobenzene (300,000 ppb), ethylbenzene (300,000), and total xylenes
(140,000 ppb). WVells G1, G2, and P3 did not contain signigicant
contamination.

This contaminant distribution is probably an artifact of the
configuration of the old chemical plants relative to the vaste disposal
area; the plants vere located north of. the vaste pits, and any
leaks/spills from chemical process vessels and storage tanks wvould
account for the present contaminant distribution.

Five boreholes vere drilled at ‘the Del Amo site by E & E FIT betveen
September and December 1988. Monitor vell cluster DA-1 is immediately
dovngradient of the Del Amo site, vhile cluster DA-2 is 2 miles to the
southvest of the site. Groundvater sampling vas performed during
drilling activities, using the BAT groundvater sampling probe. In

5-1
d/kh/delamo/si

BOE-C6-0177846




s1qi/omelep/un/p

ERITP [OAG] VeS uvea Sa0QY NS
s2e)ins punoib moteq 100i,

100§ [} 08¢, pue uedo (14} (14} J%0¢
1ee3s 9t 0°001. c08-092 soe 141 » "1303
DAd 0% "UIS/JAd OV WSS v 0°St. . 06-%$ o6 06 (-%a
JAd 09 “WIS/JAd OF U5 ’ 0°or, 06-5% 06 06, z-wa
SAd 0F “YSS/0Ad 00 "U3S ’ 0" 0b. 699 6. oov 1-wa

. use 1§
10035 ssefuIels
/19835 SISTUITIS .§8-SS

JAd O YOS .§5-0 v 149414 $9-SL 56 % <-4
JAd 0 "4>S/OA4 0P WIS ’ [ 41 6 SL-S"§§ B4 13 6L -4
Ad4 0 "U3S/dnd OF ‘yss ’ [{ k44 08-09 [ 1] 14} 1-d
{0935 $307UTPIS/OAd OF ‘43S e [4 At ' T6-20 149 toz -o
199315 S56TUTPIS/OAL O W3S | 2 (18 14 - 06-08 . 06 0ol 12
edk3 uweeads [CIELTT s(pyss) «{thq Y003} S (8bq 3993)  «(shq 30e3) suen TI°A

. /buised 118 30300710 woyIvAe]l qeareyng Tiom j®  ejogqerog 3°

{esieyug odejang PIReeIdE qideg yvIca  WIdeq (vied

| [T2E0
/buysed

spion Suyisyzy 3e) styeiea w0F3N238EED 1IN

s etem

e ke e s Bl Bl Bl s B

BOE-C6-0177847



8¥8./10-90-308

h)
)
v

-

Tl

Table $-2 -
Orqanics Results for Wells im the Del Amo Vicinmity
(Deceaber 1988)

Drinking Water

Footamotes:

[
T e ==t ta &

a/kh/del /esa/tbls

Compound was snalysed for but not detected in this sample above concentiastion listed,
Results are entimates, and usable for limited purposses only.
Dus to blank contasination oc snalyticsl difficulties, adjustment of the sasple quantitation limit was necessary.

A result in brackets is above the Instrument Detection Limit, but at or below the Contract Required Detection Limit.
Drinking water action levels recossended by the California Department of Meolth Services.
Safe Drinking Water Act Maximum Contasination Levels {MCLs).

well Wo. DA-1A DA-18 BA-1C DA-2A DA-20 ™R W4 806C G2 al Actiocn Lavels/
Constitueat - Standards {ug/1)
{ug/l)
Volatiles
Catbon Disulfide sSu Su 150 sSu 19 Su 131 3 5u Su
1,1-Dichloroothane Svu Svu - 5vu Su Su su Svu 5u
1,2-Dichloroethane Ll Sv 14) 2 S5 u sSu Sv . Su 5u 5u .
Beozear Su Sy Su Su Su Su sy 5u Su 0.70. b
Toluene 1213 21 3 Su 6 [RAEN 3 1213 [ (4] 3 1007°
Semivolatiles
1,2,4-Trichloro-

besseas 12 v 120 Not Anal. 1v Not Anal. nu 12vu 124 (0.6} J ‘.
Isophorone 12 v 12v . . (0.8} 3 - . 1y 12vu 12 v nuy
2-methylnapthalene 12 v 12v e . 12 v . . 1"y 12 v 12 v 12 v
Di-m-octylphthalate (4] J 1512 . . 1 . . [ F T} 1219 v 12v
Di-a butylpbthalate 12 V 12v . ’ 12v . . v 12u 12vu 120
Phenol 12v 12 v . . v - . 1tu 12 v 12 v 12 v
Sapthsalene 12 v 12 v . ° 12 v . . 11 v 12 v 12 v 12v
Senzyl Alcobol iovu 10V . - 10V . . 1ov 10v 10 v 10 v
2-Witrophemol 10v 10V . . 10vu . . 10v 1ovu 1o v iou
1,4-dimethyl phesol 10 U 10u . . iovu . . iov iov 10vu 10 v
Beazoic Acid S0 v 50 v - . S0 v * . S0 v S0 v S0 v sovu
4-sitropbencl Sou S0 v . . S0 u * . S0 u S0 u S0 u S0 vy
Pesticides/ [}
Sadosultas I e.05 v 0.05 v . 0.05 v . b 0.05 U 0.05 U 0.05u 0.05 v b
Endrin .10 v .10 v - hd 0.10 U * . 0.10 ¢ 0.10 U 0.10 v o.10 U 0.2
4,4’ -00T g.10 v o.1o0 v . . 0.10 v . . 0.10 v 0.10 v 0.10 v 0.10v




e

Table %-2 (Contisued)

Drinking Water

woll Bo. [ 4} re r . o) o2z [ Y] bl (DUP) Action Lavels/
Constituent Stsndatds
(ug/t)
Volatiles -
Cacbon Disulfide 250 v 500 U Sv 500 U 25000 U 25000 U 2%000 U
1,1-Pichloroathane 2% v $00 v S v 500 U 25000 U 25000 U 25000 U

- 1,2-Dichlocoethase 2% u S00 U Su S00 U 25000 U 25000 U 25000 U
Becsenoe 520 2700u3 5v 15004 1%0000* 380000°* $90000° 0.70. b
Toluope %00 %00 U 5y {29013 13%00)* 2%000¢ U 15000 U loo"
Byleses (Total) %70 %60 U Svu 500 U 25000 U 25000 v 2%000 U
Semivolatiles
1,2,0-Trichlorcbensene oo v 16V 14 v 14 0 iov 1ov 1ov
1sophoroae 0o v 10U v 14 v i0u 10u 1ou
2-ssthylospthalene 1500 10U 14 v 161 23 1o v 10v 10v
Di-m-oczylphthalate q00 U 10v 14 v 14 0 10u iov 10 U
Di-a-butylphthalate 4900 v "y 3 {2y g 14 v 15 v 17 v 15 v
Phenol 400U 32 4 v 56 65 . [ 3} 170
Bapthalene 2200 15vu 4v 3% 139 1313 15 v
Bensyl Alcobol 400 v 15 v 10 U 10U 15 u 133 [RY
2-Bitsophencl wo v 1%y 1ov 1ov 15V 1) Py
2-4-dimathylphencl 4900 v isvu 10 v, 1o v )y 3 113 (ar 2
Benseoic Acid 2000 U 50 50 v S0 v 7443 (191 2 12y 3
4-nitsophanol 2000 v % u sou 50 U I 1131 3 (N3
rluorene 1360y 3 3.7 U 12 v s v 1}3.5 ¢ 18.2 v 13.3 v
Paecan.brene 70 1).2 v 12 v 14 v 13.% ¥ 1%.2 0 13 v
Pesticides/PCB
Badosulfas 3 0.70 8J* 0.50 V g.0% v 0.07 0 0.07v .08 v o.z'
Badzin 0.24 W 0.10 v g.10 v 0.1} v 0.14 ¥ 0.15 ¢
4,4'007 0.3% W 0.16 v 0.10 v 0.13 2 0.140 0.15%3
Feotsotes:

U s Compound wss snalysed for but not detected in this sssple sbove conceatrstion listed.
3 = Results are estimates, and usable for lisited purposes only.
UJ = Due to blank contsmination or anslytical difficulties, adjustment of the sasple
quantitation limit vas Bpecessary.
| B4 Compound was tentatively identified
{ 1= A result in brackets is above the Instrument Detection Limit, but at ot below the
Contract Requirsd Detection Limit.
s = Drinking watec sction levels recosmended by the California Departmeant of Nealth
Services.
b= Safe Drinking Water Act Maxisus Contamination Jevels (MCLs).
‘e Concentration exceeds state or local standard.

a/kh/del/esi/tbls
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Table 81
Netals Renulls for Wells im the Vicinity of the Del Amc Site
(December 1948)

Wall Ro. OA-1A DA-IB DA-1C OA -2A DA -18 ToRed 804cC [} Gl
Comstituent

{ug/1)

Alunie 2.4 W 23.4 U (48.5) 2 154 2 2).% w 2.4 W 112.1) ) {109} J 172.8) ¢
Aatioory 27.4 v 27.4 U 274 ¥ 27.4 v 1.4 U 27.4 U 7.4 U 274 U 21,4 v

6.2 w1 6.2 U3 6.2 v [0.5) 3 6.2 UI 6.2 U 6.2 u 6.2 U 6 2 U3

Sarius 121.54 3 (21.%) 5 120.9] 2 [10.9) J [21.51 2 {26.0) 3 1%6.9) J [(Jo.8) 2 t145.21 2
Berylliun [e.301 3 (0.20} 3 0.30 v [0.50] 3 0.30 U 0.0 U 0.30 v 0.30 v 0.30 U
Cadmium 3.y v L I ) 3.9 v 3.9 U 1.9 v 3.9 u 39 v 3.9 u 1.9 v
Qhrosium 3.3 v 3.3 U3 3.3 w 3.3 v 3y v 3.y v 3y v 3.y 3.3 w
Cobslt 5.0 U s.8 v 5.6 u 5.8 u s.8 U s.8 v v u s.8 v
Copport (5.8) 9 1e.2] 9 2.6 v (4.8 3 2.6 U 1.6 U 2.6 U 2.6 U 2.6 U
Icon 19.3 v f[21.0 3 (21.8) 3 186 2 [20.8]1 3 121.4) 2 19.3 vJ 19.) w 190.3]) J
tead 1.0 U3 1.0 v 1.0 v 1.0 w 1.0 W 1.0 uJ 1.0 w 1.0 v 12.7) 3
Ranganese 1.4 v 1.4 v 9.3 3. 25.1 4?27 (4.11 3 25)e
Bercury 0.20 © 0.20 U ©0.20 U ., 0.20 U 0.20 v 0.20 v 0.20 v 0.20 v 0.20 u
MNickel 22.0 U 2.0 v 22.0 U 22.0 v 2.0 v 22.6 ¥ 22.0 U 22.0 v 22.0 v
Selenium 3.6 W 3.0 U3 3.0 w 1%9.0 us 3.8 rh 3.0 0 }3.s v 3.0 w 19.0 W
Silver 4.1 v 4.1 v 41 v .1 v .0 0 4.0 U .1 v 4.0 0 4.1 v
Thallice S.2 v 5.2 v s.2 v .2 v $.2 0 3.2 v 8.2 v 5.2 ¢ .2 u
Vanadiua 5.0 v (6.8 9 S0 v 43.1) 3 s.0 v s.0 ¥ 5.0 U [14.9) ¥ 5.0 v
Sisc 20.0 i7.10 3 2%.0 7 (14.0) 5 119,31 2 19.91 3 33.3
Yootnstes: . "

U = Compound was snalysad fer but mot detectad ia this --epo -roct coacentr n pp-n-s. ,

J = Pasults ore estimates, sad usable Cor limited purpeses oaly. '

UJ s Lue to anmalytical psobleas, the sozple guantitation linit {e coasidored to co an sstisate.

[ ] = A result in brackets is sbove the Instrumest Dstoctian r-apn. esn at on vo-ot nvn Contrect Requited Detection Limit.

4 o EPA Prisary Maxipus Contaminaat Level for drinkiag wates. ' :

b = EPA Secondary Maximus Contasimant Lsvel for Awbap—nd gunsn.
¢ = Valus exceeds stato or federal standard.

a/kh/de’/e8i/tbls
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Table 5-) (Continued)
Driaking Watar

Well Mo, [ 3] onl bn2 oni ol r: Action Lavels/
Constituent Stsadasds (ug/1)
(ug/})
Alunieus 3.4 U 160,01 3 (60,51  |29.11 3 {1644 3 318 g
Ant {mony 7.4 4 4000 14 v 7.4 U Ay MNav .
Arsenic 6.2 UJ P 70 T RO BT 6.2 uJ 6.2U5 138 g s0®

ius 141.51 3 175,00 1 (104} 2 TR 11271 3 (s8.1) 3 1,000*
Beryliiue  (0.30} 3 (0.301 3 0.30 v 0.30 UJ  [0.90) 3 [0.40] 3 .
Cadpius 19 v “3.9 U 1.9 v 1.9 U 1.8 U 3.9 v 10*
Chronium (6.4) 3 1.y w 1.y w 3.3 v 3.y w 3.y v wo.
Cobalt 5.8 u 5.8 v 5.8 U s.8 v 5.0 v 5.8 u
Copper 2.6 VU 12.6)uJ 2,6 U 2.6 2 (1.51 3 2.6 U 1,000
Iron 193w 13.07]2 20.4) 2 165 3 TR 5 30 00°
Lead (2.3) 3 {2413 10 u 1.0 us 1.0 UJ 1.0 uJ so®
Mangamesy 1.5 1.5 U s0se s 1000 so®
Rercury 0.20 © 0.20 U 0.20 U 0.20 v 0.20 U 0.20 U *
Bickel 5).8 v 220 v 220 v 2.0 v 220 v 220 U
Selenius 1.8 36Ul 10U 3.8 W .6 W 18 v 10*
silver v Tl Y sa “w v “1v 41 v se*
Thallius 5.2 v 5.2 0 S22 v 5.2 u3 s.2 v 5.2 v
Vassdius 5.0 v s.003 5.0 U 5.0 4 s0o v  so v
zinc 4.5 129.41 3 [7.0) 3 221 146 u........ ;
Footaot , .

U3 = Due to analytical probleas, the sample quantitatica Liait is nou-nsqcs te 9- -v.ounnl-no.
{ 1= A result in brackets is above the lastrurneat Detection Limit, Dut at on re-oi «

Roguired Dotection Limit.

a/kh/del /es1/tbls

CPA Prisacry Maxiezum Coatasimant Lavol for dcinhing weter.
EPA Secondary Mszimus Contaoinant Level 2er drinkiag wate
Value excesds state or federasl atesnda
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6. HAZARD RANKING SYSTEM FACTORS

The folloving factors are used to evaluate hazardous vaste sites using
the U.S. EPA’s Hazard Ranking System (HRS). The HRS is used to
quantitatively determine the relative threat to human health and the
environment posed by hazardous vaste sites.

6.1 OBSERVED RELEASE

An observed release of contaminants to the aquifer of concern (Lynvood
aquifer) wvas documented in the results of sampling at the Del Amo site,
through interconnection of the Lynvood aquifer with the Gage aquifer.

An observed release of napthalene, 2-methylnapthalene, and phenanthrene
to the Bellflower/Gage aquifer vas documented at well P1. The
Bellflover/Gage is hydraulically connected to the Lynvood aquifer vithin
2 miles of the site. By documenting hydraulic connection betwveen the
Bellflover/Gage and the Lynvood, an observed release to the
Bellflover/Gage also documents an observed release to the Lynvood.

No observed release to the air or surface water was documented.
6.2 DIRECT CONTACT -

The potential for injury by direct contact with hazardous substances at
the facility is not likely, as the surface impoundments containing the
vastes have been covered with an engineered cap averaging 5 feet thick.

6.3 WASTE TYPE

Vastes produced from manufacturing of butadiene, styrene, and styrene
butadiene rubber vere deposited in tvo sets of on-site surface
impoundments (vaste bogs). Bog #1 contained three evaporation ponds
(1A, 1B, 1C), while Bog #2 vas: comprised of six sumps (2A-2F). Vastes
included heavy oil sludge from propane cracking/ethylene production and
sulfur tar oil from styrene production.

Sampling of the Del Amo site Bog #1 and Bog #2 identified lov levels of
halogenated hydrocarbons and high levels of total wvolatile aromatics and
total polynuclear aromatics in many of the waste samples.

6.4 VASTE QUANTITY

The wvaste quantity wvas calculated as a volusze from the size of the
surface impoundments. Depths of each sump ranged from approximately
8-28 feet, while the surface area ranged from approximately 1,025-22,040
feet®. Based on the analvtical result~ of rha s9ijl camples collected
during boring, Dames & Mcore estimated the -aste quantity in Bogs #1 and
%2 to be approximately 16,000 cubic yards (1284).
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6.5 GROUNDWATER

The aquifer of concern is the Lynvood, which is used as a local drinking‘

vater source. An observed release of contaminants to the Gage aquifer
vas documented during this investigation. Because the Gage and Lynwood
aquifers vere showvn to be interconnected vithin 2 miles of the Del Amo
site, this observed release to the Gage is also considered an observed
release to the Lynvood aquifer.

At the DA-1 well cluster site, core samples from the pilot boreholes
confirmed that the Bellflover and Gage are one continuous vertical unit.
Depth to groundvater in the Bellflover/Gage aquifer ranges from 47 to 57
feet belov ground surface (bgs). The average saturated thickness of
this aquifer is 170 feet. No extensive clay layers vere encountered
during drilling activities. Clay layers observed during drilling vere
typically 2 to 4 feet thick, and contained silt and sand clasts. These
sand clasts and interbeds, coupled vith stratigraphic similarity to
nearby sites of known contamination in the Gage (Metcalf & Eddy, 1986,
1987), document the fact that these thin clay units do not make up an
effective aquitard betveen the Bellflover and Gage units. Approximately
42 feet of clay and silt separate the Gage and Lynwood aquifers at this
location.

The DA-2 well cluster site vas chosen to document interconnection
betveen the aquifers within a 2-mile radius of the Del Amo site.
Continuous coring of thhe borehole at this site confirmed the merging of
the Bellflover/Gage aquifer wvith the Lynvood aquifer, into a single
vertically continuous unit, since sands vere encountered from near
ground surface to a depth of 400 feet. The depth to groundvater ranges
from 95 to 101 feet bgs.

The Lynvood aquifer is used to supply drinking vater in the Torrance
area, although these drinking vater vells are usually perforated in
other aquifers as vell. The City of Torrance operates tvo municipal
vells, Torrance #4 (4S/14W-10k02) and Torrance #5 (4S/14¥-10k03), within
0.5 miles of the DA-2 site. Both of these vells are screened in the
Lynvood and Silverado aquifers. The Torrance wells are generally pumped
only from May until October each year and provide 12X of the total vater
supply of Torrance (personal communication, C. Schiach, City of
Torrance, 5/19/89). The water from these vells serves betveen 25,000
and 30,000 people.

6.6 SURFACE VATER

The nearest surface vater body to the site is the Los Angeles Flood
Control District’s (LAFCD) Torrance Lateral which is approximately 0.25
miles southeast of the site. The Torrance Lateral flowvs east
approximately 0.75 miles vhere it joins the LAFCD Dominguez Channel.
The channels are not used for drinking vater or irrigation purposes;
they are not used for recreational purposes, and there are no sensitive
environments along the pathvay.
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